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JIMCT COTJTACOBAHUA

obopomnuas cmopona mumynsnozo aucma’
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maructparypel B BI'TY « BOEHMEX» um. J1.®. Verunosa, YTBEPKACHHBIM NPHUKA30M OT
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1. HEJJH OCBOEHNA JUCHHATILIUHEI

Henbio 0CBOSHHUS AMCHMIINUHLL ABASETCA GOPMEPOBAHIE CACAYIOMMX KOMITCTCHLMIA:

obmekyabTypHoii OK-04 - CcnocoSHOCTE  MCMONB3OBATH  OCHOBHBIE  33KOHEI
€CTECTBEHHOHAYHBIX JMCLHIUIMH B MPO(ECCHOHANBHON JEATENbHOCTH, NPHMEHATb METOAb
MATEMaTHYECKOrO W KOMMBLIOTGPHOTO  MOJENMPOBAHWA B TEOPETHYECKHX M DPACYETHO-
IKCTNICPHMEHTAabHbIX HCCNEAOBAHWSAX,

npogecCHOHANbLHDBIX:

IIK-02 - cnocobHocTs npuMeHATh PUIHKO-MaTeMATHYECKHI annapar, TEeOPeTHYECKHE,
pacueTHLIE ¥ IKCNIEPUMEHTAllbHBIE METOAbl HCCIENOBAHWIL, METOIbI MaTeMaTHYeCKOro H
KOMINBIOTEPHOIO MOACIHPOBAHHUS B HPOLECCE NPOPECCHOHANBHOM NEATENbHOCTH,

ITK-04 — cnocobHOCTL CaMOCTOATENIBHO OCBAMBATH ¥ NPUMEHATb COBPEMEHHbIE TEOpHH,
(PM3NKO-MATEMATHYIECKME U BBLIMMCIMTENbHbIE METOABI, HOBbIE CHCTEMBI KOMIILIOTEPHOH
MaTeMATHKM H CHCTEMbl KOMIMBIOTEPHOTO MPOEKTMPOBAHUA W KOMNBIOTEPHOIO HH>KHHHPHHIA
(CAD/CAE-cucreMb) 1151 3peKTHBHOrO perreHns npodhecCHOHANbHBIX 3a/1au;

ITK-05 — CriocobGHOCTL CaMOCTOATENbHO BBINOJHATD HAyYHBIE HCC/ENOBAHHA B OONACTH
NPUKNAAHON MEXaHUKH UL PA3NHYHbIX OTPAC/eli NPOMBILUIEHHOCTH, TOTUTHBHO-3HEPTETHHYECKOTO
KOMINJEKCA, TPAaHCIOPTa W CTPOMTENbCTBA, PEIIATE CJIOXKHbIE HAYYHO-TEXHMYECKHE 3amaui,
KOTOpbIE MM CBOETO M3ydenHs TPEOYIOT paspalboTKH M TNpPUMEHEHHS MAaTeMaTHHMecKHX W
KOMIIbIOTCPHBIX MOMAENEH, IPUMEHEHYS! IPOTPAMMHBIX CHCTEM MYJIBTHAMCUMIUIMHAPHOTO aHAAM3a
(CAE-cucTeM MUPOBOTO YPOBHSA),

IIK-07 - roTtoBHOCTb OBNAZIEBAaTb HOBBIMH COBPEMEHHBIMH METONAMM W CPEACTBAMMU
NPOBEAEHHSA IKCMIEPUMEHTAJIBHBIX HCCIENOBAHUI O JWHAMMKE W NPOYHOCTH, YCTOHUMBOCTH,
HAREKHOCTH, TPEHUIO M M3HOCY MAallKH M mpubopos, obpabareiBaTh, aHaU3HPOBATh U 00OOLIATE
PE3YALTATHI IKCHEPUMEHTOB.

DOpMUPOBAHHIO YKA3AHHOH KOMITETEHUNH CIYXKHT ROCTHXKEHWE CIEAYIOUIHX PE3yIbTaTOR
obpazosauus:

3HAHUA

O NPUMEHESHHH CTICUMANN3HPOBAHHBIX PACUETHLIX MPOrPAMMHBIX MOAYJIEH NS peanusauuu
METOJOB MATEMATHYECKOTO U KOMITbIOTEPHOTO MOJIENUPOBAHUS MPOLUECCOB 00paboTKH JaBieHneM
(OK-04, TIK-05);

O HCHONB30BAHUH COBPEMEHHBIX WHGOPMAUMOHHBIX H KOMITBIOTEPHBLIX TEXHOJOMUE IPH,
NPOBEACHUM  3KCTICPUMEHTAJIBHBIX ~ MCCNEROBAHHI € UCOOMB30BAHUEM  KOMMOBIOTEPHOIO

MOZEeRNpPOBaHuUsA Mpoueccos obpadotku nasrenuem (OK-04, IMK-07);



0 pa3paboTke METOAMK pacuera, ONTUMM3ALMY U CTPYKTYPHO-NAPaMETPHUYECKOTO CHHTE3a
TEXHOJIOTUA M3TOTOBACHHA 3JJIEMEHTOB M3A€/IMii MAITHHOCTPOEHHS € YYETOM Ppe3yAbTATOB
KOMTbIOTepHOTO Mozenuposanus (IIK-05, [TK-07);

YMEHUS

NPUMCHATEB CHCTEMEI KOMITBHOTEPHOIO TPOEKTUPOBAHHST U KOMIIBIOTECPHOTO HHKHHUPHHa
(CAD/CAE-cucrembl) ans B3auMOAEHCTBUA €O CNELHABHbIME MOAYJIAMH MNOCTPOSHUA 3a2a4 B
obnactu o6paloTKH METaNNoB HaBieHHEM M peLieHHs npodeccHOHANBHBIX NMPOGIeM Ha OCHOBE
PCUICHNA TAKHX 32724 NMyTEM KOMNBIOTEPHOTO Moaennposanus (OK-04, ITK-04),

KOPPEKTHOH MOCTAHOBKH 331294 KOMIBIOTEPHOIO MOAETMPOBAHMS TPOLIECCOB ofpaboTku
AaBJICHMEM 1 ux Bbinionnenue (OK-04,ITK-05);

HaBbIKM:

MPUMEHEHNs (PHBHKO-MATEMATHUECKOTO ANNApPATa, PE3YIbTATOB TEOPETHUECKHX, pacueTHBIX
M 3KCTICPUMEHTANbHBIX HCCNEAOBAHMH [IPY MAaTEMaTHYECKOM M KOMITBIOTEPHOM MOAETHPORAHMH
npoueccos obpaboTku nasnennem (OK-04, IK-02);

aHanKu3a pe3yNIbTaTOB MPOBEAEHHOTO KOMNBIOTEPHOTO MOAEIMPOBAHUS C BLIBOAOM OGWMX U

YaCTHLIX pe3ynsTaToB pewexus 3anaq (11IK-04, ).

2. MECTO JUCIIRILIMHBI B CTPYKTYPE OOII BO

Huctwmnauna «MatemaTuueckoe Mofenuposanue npoueccos OMJIy ABNAETCS QUCHUITUHOMN
BAPHATHBHON “acTu 1-ro 610ka quciymmd (10 BIGOPY CTYIEHTOB).

ConepxaHue AMCLUNIMHBI  CONEHCTBYET  OCBOGHHIO MaTePHaIOB  AMCUHMIUIHH
«[lepCneKTUBHBIE  TEXHONOTHH  XOJOAHOWTAMIIOBOYHOIO  MPOH3BOACTBAY,  «TexHONOrHs
TMPOU3BOJICTBA BBICTPENOB» H U BbIMOJIHEHWA MArHCTEPCKON amcceprauuu. J{MCHUMIMHA
YNTAETC OAHOBPEMEHHO C AMcUMIUIMHAMH «MaTtepuanel B OPY:KMHHOM NPOH3BOACTBE» K

«Hepcnemuaﬂble TEXHONOTHY TOPSUYCIITAMIOBOYHONO NPOU3BOACTBAY.



3. CTPYKTYPA U COIEP)KAHUE AUCHHAILTAHBI
(¢ pacnpenenentem obiiero 610a:KeTa BpeMeHH B 1acax)

OO1wmas TpyAoeMKOCTb QUCHUIUTMHL] COCTABNIAET 3 3aUeTHBIX eOUHUILL, 108 yacos.

3.1. Coaepxanne (AHAAKTHKA) ARCUHNITHHBI
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HATUYHH IpHAKUMA
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Mognemnposanue onepaumit OMJI meronamu sBHoOH 36 | 2 ) P ) 34 20 20 20 20 20
AHHAMUKU
5
MonennpoBaHne ONepaLiy BHITSDKKH ¢ YTOHEHHEM 36 | 2 - 2 - 34 15 15 15 15 15
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p p
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3.1. Ayauropnpiii npakTHKym

Ne | Homep u nammenosaHue Tema mpakr Ovem,
n N4 HAT
n/n | paspgena AMCLHILMHBE p COKOTO saKTHA aya.
4acoB
Obwee NPEACTaBICHHE 0 CTPYKTYpe
NpOrpamMMHOro  xoMIuiexca Ansys. OcHOBbI paboThl ¢
O6uue BONpocs!. uHTEPHEACOM, OCHOBHBIE MOAYJH, CHOCOGHI NOCTPOCHHSs!
1 | O630p criocoGos reomeTpuH. Pemieune mpocreliieli 3apadu CTaTHHECKO 2
peLIeHHUs 3234 NPOYHOCTH M COMOCTABJICHHE NOMYYEHHBIX PE3YJIbTATOB C
AHATUTHNYECKUM pelieHneM. Penlenne uenuneilHbIX 3an0au.
3apanue moaeneli MaTepnana ¢ ynpouHeHuem.
Hcnonbs3osanue
HapaMeTpU3aLun Monennposanne  npocreiieii  3agaun oM ¢
2 | mopenH Ans NpHMEeHeHHeM  napaMerpusaunu. OueHKAa  BAHAHHS 2
ONTUMH3ALMU NapaMETPOB HA LIEJEBHIE BEJIHYMHBL.
apoueccos OM/{
Moneauposanue
Monenuposanue Onepali BbITSKKH 0€3 yTOHeHHs mpu
OMepalyHu BBITSKKH Ge3
3 HaJHYMM TOpPWXKHMMA. 3ajaHWe WaroB W  NOANIAroB 2
YTOHEHUA NIPU HANMYHH -
HarpykeHust, HACTPOHKa KOHTAKTOB.
NpUKUMA
. Conocrapnenne 3afauy OWHAMHKM B SBHOM W HESIBHOM
Mopenuposanue -
< nocraHoBkH.  OcoleHHocTd  co3paHus  Monenm B
onepaunii OMJ] N "
4 METOIAMHU SBHOMN NOCTaHOBKE SIBHOH JuMHamuku. Hactpoliku pewarens 2
uﬂaﬁuku ABHOI AMHaMuKH. MozenHpoBaHye MPOCTEAMMX TECTOBBIX
A 3apa4. AHaU3 Pe3yIbTaTOB.
MonenupoBanue "
5 1o ena "I:' BLITSOKKI C Monenuposanue Onepayu BHITSDKKY C YTOHEHUE B SIBHOM 5
n
pant NOCTAaHOBKE. AHAIM3 PE3YJILTATOB.
YTOHEHHEM
Monenvposanue .
6 Ona p Monenvposanue onepaluy BhITAXKHA ¢ YTOHEHHE B ABHOI 2
onepainii
patl MOCTAHOBKE. AHAIN3 PE3YIbTATOB.
BBIABJIHBAHUS
Hroro. 12
3.3. CamocrosTensuan paGora cryaenta (CPC)
Bpems (1ac)
Homep u naumeHOBaHUE pazaena COJEPXAHHE
JAUCLUTLIUHBI YUEBHOI O 3AJTAHIA CPC

O06wue soripocsl. O630p cnocoGoe

PELICHUA 3aaa4

H3yuenne npenycMotpennbix  paboueit
NPOrpaMMOi JHAAKTHYECKUX CAMHRI IO 40
PEKOMEHAYEMOH IUTEPATYPe

Hcnonw3opanue napamerpusanuu HU3yueHue  npenycMOTpeHHBIX  paboueii

MOOENU anda ONTUMK3aAUHH
npoueccor OM/]

APOTrpaMMOil  AMAAKTHYECKUX €RWHUL TIO 40
PEKOMEHAYEMOH IUTEepaType




Mogenuposanne onepanmu Hsyuenne  mpemycmoTpennbix  paGoveid
BBITSKKR 0€3 YTOHEHHUs npy NPOrpaMMON  JHAAKTUYECKUX EeOMHUL O 22
HAIMYMY TIPHIKMMa PEKOMEHAYEeMOM JINTEepaType

Hsyuenne  npeaycMOTpeHHbIX — paGoueit
NpOrpamMMoil  IMAAKTMYECKUX EAMHHL O 34
PEKOMEHAYeMOi nuTeparype

Monemposaune onepaunii OMJ]
METOAaMHU ABHOH JTMHAMHKH

H3yucHune npegycMOTpeHHBIX  paboueii
NpOrpaMMon  AMAAKTHYECKHX EAUHUI[ 1o 34
PEKOMEHNTyeMOH NuTEpaType

Monennposanue onepauuu
BBITSI)KKH C YTOHCHHEM

Msyyenne mpemycMoTpenHbiXx — paboueii
MPOrpaMmon IHAAKTHYECKUX EOHHHL 1o 34
PEKOMEHIyeMOM tuTepaType

Mozenuposanue oneparniii
BbIAAB/I{BAHUS

BCETO: 204

4. ©OPMBI KOHTPOJIA OCBOEHUA TUCLHTLIHHEI

IIpomMeKyTOUHBIi KOHTPOIL MO PE3YNLTATAM CEMECTPA N0 NUCLHMITHHE POXONUT B dopme
3a4eTa B 3 ceMectpe M Au(QepeHLMPOBaHHOTO 3a4eTa B 4 ceMecTpe, KoTophie 0QlOPMICHB B BHE
BbINOJNHEHHS MPAKTHYECKUX PabOT B NPOrpaMMe HHXXEHEPHOTO PacuéTa 1 BHIIOJHEHHS TEXHHYECKOTO
OTUETA TIO €r0 pe3ybTaTaM,

OueHounble CpescTBa, COnEpIAlIME METOIbI KOHTPOJL, MO3BOJAIONINE OUEHMTH PE3YIbTATbI

06pa305amm MO AUCUHILIHMHE, TNPHBEICHBI B NPHIIOXKEHUH 5.

S. YYEBHO-METOJUYECKOE H HHOOPMAIITHOHHOE OBECIEYEHME
AUCHOATLITHHBI

5.1. OcHoBHas nurepatypa:

1. Makapos, Ebreunii I'eopruesud. MeToA KOHEHUHBIX 3NEMEHTOB B MPOUYHOCTHEIX
pacuérax [Tekct] : yuebnoe nocobue [mns Bysor] / E. I'. Makapos ; BI'TY "BOEHMEX" um. JI. ®.
Ycruuosa. - CTID. : [6. u.], 2017. - 136 c. : rpad., cxemsi, Tabn., 06p. - Bubauorp.: ¢. 134. - ISBN 978-
5-906920-49-2.

2. Hwkenepubiii anamus B ANSYS Workbench [Dnextponneiii pecypc] : ydyebHoe
nocobue [ans Bysos]. U. 1/ B. A. Bpysxka [w ap.] ; Camap. roc. TexH. YH-T. - JNEKTPOH. TEKCTORBIE
nan. - Camapa : Hsa-po CamI'TVY, 2010. - 1 am xecrk. guck ° us. : rpad., cxembl, Tabm. -
\ib_server\eires\elr02183 pdf. - BuGanorp.: ¢. 270. - Bonpocwl AiA CamMONPOBEPKH U TIPRKTHH.
3a/laHMsi: B KOHLUE riaB. - I'noccapwii: ¢ 255-269. - ISBN 978-5-7964-1392-0.

3. Huxenepuuiit ananns B ANSYS Workbench [Jnextponubiii pecype] @ yueGHoe
nocobue [ama Bysos]. U. II/ B. A Bpysika, B. I'. ®okun, A. B. Kypaesa ; Camap. roc. TexH. yH-T. -

OnexrpoH. Texcroebie naH. - Camapa : Hzpg-so CamI'TV, 2013. - 1 3n. sxectk. auck : rpad., cxemsl,

7



Tabu., 06p. - \Lib_server\elres\elr02899 pdf. - Bompoce s CaMONpPOBEPKH: B KOHLE rnae. - ISBN
078-5-7964-1613-6.

4. Ocnosbi pabotel B ANSYS 17 [DnekTpoHHslii pecypc] / H. H. ®époposa, C. A.
Banerep, M. H. lauunos, FO. B. 3axapoBa. - DNeKTPOH. TEKCTOBLIE naH. - M. - JMK TIlpecc, 2017, - 1
S KECTK. AuCK : 0bp., cxemb. - (CAIP or A mo A). - 3arn ¢ THTYJ. 3KpaHa. -
\Wib_server\elres\elr03252.pdf. - KOTIMPOBAHUE 3AIPEMIEHO. - Bubnworp.: ¢. 205-206. - Tpun.;
c. 207-209. - ISBN 978-5-97060-425-0.

5.2 JlononnurensbHas nurepatypa:

1. Kannyn, Anexcannp Bopucoeud. ANSYS B pykax urxenepa [Texker] | mpakTnueckoe
pyxosoncteo / A. B. Kannyn, E. M. Moposos, M. A. Ondepsepa. - M. - YPCC, 2003. - 270 ¢. :
cxembl, Tabn. - 06 asropax: ¢. 270. - Bubnuorp.: c. 269. - ISBN 5-354-00238-9.

2. Kannyn, Anexcauap Bopucosnu. ANSYS & pykax WHXeHepa [DJIeKTPOHHBIN pecypc] :
npakTa4eckoe pykosoxctso / A. b. Kantyn, E. M. Moposos, M. A. Ondepbesa. - DNEKTPOH.
TexcTosbie nad. - M. YPCC, 2003. - 1 31 xecTk. AMCK : CXembl, Tabn. - DIeKTpoH. BEpCUs Ied,
nyGaukawmn \lib_server\elres\elr01169.djvu. - 06 astopax: ¢. 270. - BuGnuorp.: ¢. 269. - ISBN 5-
354-00238-9.

5.3. Hurepuer-pecypc: http://e Janbook.com, www library. voenmeh.ru .

1. https.//www.youtube.com/channel/UCgaUt5s5-1f1 7sH6fMb4 7tg — youtube-xanan “CAE

Expert” (odpunuanbubiii suctpnborotop Ansys B Pocoun u CHIN)

2. bttps://cae-club.ru

3. https://ansyshelp.ansys.com/ — ounmanbHas noxymenTanus Ansys

5.4, IIporpamMHoe obecrnedeHue:
5.5. HudopmaupioHtele TEXHONOTHH, HCTIONB3yeMbIE TIPH OCYLIECTBACHUM O0Pa3oBATENLHOTO
MPOLECCA: BO3MOXKHOCTD TPOBEPKH PACUETHBIX PabOT B SNEKTPOHHOM BMAC M KOHCYNETHPOBAHHE NPU

HX HAMMHCaHWN NMOCPEACTBOM SHGKTPOHHOﬁ NOYTEL

6. MATEPHAJIbHO-TEXHHYECKOE OBECIHEYEHHE AACIIAINL/IUHBI

[IpakTHuecKHe 32HATUS

1. Komnbrotephelii knace, 11 nepconanbHbix KOMIboTepos (aya. 377).

2. KoMnbroTepHueil knace, 13 nepcoHanbHeIX KOMNBIOTEPOR (aya. 320).

3) mporpaMMHoe obecrieueHue Ansys;

4) pabouee MECTO npenoaaBarTelis, OCHALIEHHOE KOMIBIOTEPOM ¢ aoctyniom B UuTepHer,

5) pabouHe MecTa CTYyAEHTOB, OCHALIEHHBbIE KOMIBLKOTEpAaMU ¢ noctynom B UHTepHer,
NPEAHAZHAYCHHBIC s paOOTRI B 2JIEKTPOHHOI 00pasoBaTenbHOI Cpeag.
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[Iprnoxenne 1

K paboueii NporpaMMe JUCLIMILIMHBI
«MaTeMaTH4eCKoe MOACIMPOBAHHE NPOLIECCOB
00pabOTKM METAJLIOB NABlIEHHEM>

AunoTauns paGoueil nporpaMMmbI

Auctmnmida  «Martemariveckoe  MONENHPOBAHHE MPOLECCOB 00paboTkn  MeTannoB
AABNCHHUEM) SBISETCA AMCUUNIHHON no BbIOOPY Brokal Jlucumnimssl (Moaynn) yueGHOro mnama
MOATOTOBKH N0 HANPABNCHUIO MOINOTOBKH Marucrpos 15.04.03 Tlpuknannas mexanuka (npotuis
«Mexannka npoueccos o0paGoTku nasneHuem»). JMCuMIHHA peanusyercs Ha «E» ¢akynsrere
«Opyxue u cuctembl oopyxkenuiiny BITY «BOEHMEX» um, J.®. Ycrunosa kadenpoii E4
«BeicokosHepreTn4yeckie yCTpoiicTRa aBTOMATHYECKUX CHCTEMY .

Jucuunnuua HaueneHa Ha ($opMuposaHie obwekynbTypHoil  komnereHmun  OK-04
(cmoco0BOCTb  MCMIOJIBL30BATH  OCHOBHBIE  3aKOHbI €CTECTBEHHOHAYYHLIX  JUCLMILUIAH B
npo(ecCHOHANBHON NEATEeNbHOCTH, NPHMEHATb METOAbl MaTeMaTHuYeCcKOro M KOMITBIOTEPHOTO
MOACITHPOBAHUS B  TEOPETHYECKUX U PACYETHO-IKCIEPUMEHTANBHBIX  WCCIIENOBaHUAX) H
npodeccroHanbhbx  koMnereHuuit.  T1K-02  (cnocoGHOCT MpHMEHSTH (PU3NKO-MATEMATHYECKHIT
annapar, TEOPETHYECKHE, PAaCYSTHBIE W 3KCMEPMMEHTANbHbIE METOAbLI MCCICAOBAHHUN, METONbI
MAaTeMAaTHYECKOTO M KOMNBIOTEPHOrO  MOACIMPOBaHWS B mpouecce  npo¢)eCCHOHANBLHOI
nesreasHocTH), IIK-04 (cnocoGHOCTE CaMOCTOATENLHO OCBAMBATL M IIPUMEHSTH COBpEMEHHbIE
TEOPHH, (PUZMKO-MATEMATHYECKHE H BHIMHCIHTETLHBIC METO/BI, HOBBIE CHCTEMbI KOMIIBIOTEPHOI
MAaTeMAaTHKH M CUCTEMbl KOMNBIOTEPHOIO MPOEKTUPOBAHHS M KOMNbIOTEPHOTO MHKWHHDUHTA
(CAD/CAE-cuctembl) ansi  3¢pdextuBHOro peumenua mpodeccHoHanbHeIX  3apmay), I1K-05
(CrTOCOGHOCTb  CAMOCTOSITENBHO  BBHINONHATh  HAY4YHbIE HCCNENOBaHMSA B OBMACTH MPHKAAIHOMN
MEXaHHK Uil PasfAM4HBIX OTPacieil MPOMBIINEHHOCTH, TOIUTHBHO-IHEPTETHYECKOr0 KOMILIEKCa,
TP2HCIIOPTa W CTPOUTENbCTBA, PELIATH CNOXKHBIE HAYUHO-TEXHUYECKHE 3aJa4M, KOTOPble I CBOETO
u3yveHHa TPeOYIOT pa3pabOTKH M NPUMEHEHHS MaTEMaTHYECKHX U KOMIBIOTEDHBIX MOZEnei,
MPUMEHEHHsS] TIPOTPAMMHBIX CHCTEM MyJbTUAMCUMNAMHApHoTOo anam3a (CAE-cucrem muposoro
ypostist), IIK-07 (rOTOBHOCTH OBJAJEBATh HOBBIMM COBPEMEHHBIMH METONAMH H CPEACTBAMH
NPOBENIEHNA IKCIICPUMEHTANbHRIX HCCAEAOBAHUH 1O NMHAMUKE M TNPOMHOCTH, YCTOHYMBOCTY,
HaACXKHOCTH, TPEHUI0 M H3HOCY MAIIUH U NpHOOpPOB, OOpabaThiBaTh, aHATU3MPOBATE H OBOGIMATHL
PE3YNbTaThl 3KCIEPUMCHTOB).

Conep>xaHMe NHCUMIUIMHBI OXBATHIBAET KPYr BONPOCOB, CBA3AHHBLIX C TEOPETHYECKHMH M
NPUKIAJHLIMA ACTIEKTAMH MOJENHPOBAHUS IPOLIECCOB 00PabOTKH METAIIOB JaBJICHHEM,

I[Ipenopabanyie AUCHUIUIMHBI NMPEAYCMATPUBAET CAEAYIOWHE GOPMBI OPraHM3alMK yueOHOro
npoLecca: NPakTHYECKHE 3aHATHS, CAMOCTOATEIbHAs paboTa CTyNeHTA.

[porpaMmol RUCLMIUIHHBI NPENYCMOTPEHbI CACAYIOMUE BUABI KOHTPONSE MPOMEXYTOUHBIN
KOHTpPOJIb B 3 ceMecTpe npoxonut B opme 3auera, B 4 cemecTpe - B popme nuddhepeHLupoBaHHOro
3aueTa.

O0was TpymaoeMKoCTh OCBOSHUA AUCLMIVIMHBI COCTABIsieT 6 3au€THBIX eauHun, 216 4acos.
ITporpammoi AUCUMIUIMHBI NPEAYCMOTPEHbI AyAUTOPHBIE (12 4acOB) 3aHATHA M CAMOCTOATENbLHAsS
paborta cryaenra (204 gaca).



IMpunoxenve 2

k paGoueii nporpaMMe JHCUUIUIHHBL
«MaTeMaTH4YECKOe MOACTHPOBAHUE MPOLIECCOB
06paboTKH METANJIOB AaBIEHUEM)

TEXHOJOI'AH U ®OPMBI HPENIOJABAHHA
PeKOMEHALHM 110 OPraHN3ALHN H TEXHONOTHAM 00y HeHH:A LIS NPENoaaBaTels

1. OGpa3zeBaTeabHbI€ TEXHOJIOIHH
[IpenofaBaHue AMCLHUIIMHGI BEICTCA ¢ NPUMEHOHUEM CRENYIOLIHX BHAOB 00pa30oBaTE/bHbIX

TEXHOJOTHIA

[Ipobnemuoe 00yueHHe — CTHMY/JUPOBAHNE CTYAGHTOB K CaMOCTOATEILHOMY NPHOOPETEHHIO
sHauui, HEOOXOAMBIX JUTS PELIEHIA KOHKPETHOH NpoGaeMbl.

KoHTexcTHOe 00yyeHMe — MOTHUBALMs CTYACHTOB K yCBOCHHIO 3HAHWI TIyTeM BbIABJICHUA
cBazell MEXIY KOHKPETHBIM 3HAHHEM H €r0 NPUMCHEHHEM.

O6yuenne HA OCHOBE OTIbITA — AKTHBH3ALNA FI03HABATENBHOM J1EATeIbHOCTH CTY/IeHTA 32 CHeT
ACCOLUALMHA H COBCTBEHHOTO ONbITA C MPEAMETOM H3YHCHH.

WnanBHAyanbHoe OOyYeHME — BBHICTPAMBAHHE CTYNEHTOM cobcTBeHHOM 00pa3oBaTenbHON
TPAcKTOpUH HA OCHOBE (HOPMUPOBAHMA UHAMBHAYANbHOH 0OpasoBATENbHON MPOrpaMmel ¢ yHETOM
MHTEPECOB CTYJEHTA.

MexaucudIuIHapHoe oOy4enne — HCIOAb30BAHNE 3HaHUil W3 pasHbIX 00jacTe#, ux

rpyNnMpoOBKa H KOHLEHTPALMA B KOHTEKCTE pewaemMoii 3a1aqu.

II. Buabl B coaepranue yHeOHbIX 3anaTHi
IpaxThaeckne 3auaTns — 12 uacos.
Pazgen 1. OGmue Bonpochl, OG30p cnocobos pemreHns 3a5at - 2 yaca
3ansarue 1

O6uiee MPEACTABJIEHWE O CTPYKTYpPE NMPOrpaMMHOIC xomnnekca Ansys. OcHoBbl pabOThL €
ynTepercoM, OCHOBHBIE MOAYJIH, cnocoObi NOCTPOEHHs FeomeTpul. Pewienue npocreineil 3aaa4n
CTATMYECKOW NPOYHOCTH W COMOCTABICHHE NONYICHHbIX PE3YILTATOB ¢ AHANUTHYECKHM PELUCHNEM.
Pentenie HenuyeHHbIX 3aa4. 3ananue Moaenel marepuana ¢ YIPOIHEHHEM.

dopma NpOBEACHHS 3aHATIH H3NOXKECHHE undopMalLLl, PEIIEHHE 327134, IHCKYCCHA.

Pazaen 2. Hcnosib30BaHRe NAPAMETPH3ANAH MOACIH AIA onTumusanun npoueccos OMJL
-2 waca
3ansTue 2

Mozenuposanse npocTejileli 3anauu OM]J] ¢ mpuMeneHrHeM TNapameTph3atii. Ouenka
BJIMSHIA TAPAMETPOB Ha LEeNEBhIe BETMIHHBL

Dopma NPOBENCHHS 3AHATHI U3NOKEHUE unGOpMaLIL, peLIeHHE 3271, THCKYCCHs.
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Pazpen 3. Moaeanposanue ONCPANHNA  BBITKKH  §e3  yronenns npyn  HAJNY9UH
NpuXXAMa - 2 q9aca

3ansarue 3

Monenuposaune onepanun ok Ges YTOHCHUS NpH HATMMUK Np¥oKkuMa. 3anaHKe aros u
MOIIIAroB HArpyXXe€HUsl, HACTPOMKA KOHTAKTOR.

Popma nposesteH s 3aHATHIL MINOKEHHE HH(OPMANUH, pelnenne 3aa4, OHCKYCCHA.
Pa3nen 4. Mogennposanue onepaunii OM/I meToaamu nBRO# AMBAMHKY - 2 9aca
3ansite 4

Conocrasnenue 3a1a4 TMHAMUKH B SABHOH U HESIBHOM NocTaHoBku. OCOOEHHOCTH Co3panus
MOAESH B NOCTAHOBKE ABHOH NUHAMUKY. Hacrpoiixu pewarens suoii munamuku Monenuposanne
NPOCTEHINNX TECTOBLIX 3a1a4. AHAIN3 pe3ynbTatos.

Dopma IpOBENCHHS 3AHSTHI: HITOKEHHE uh(opmanum, pemenne 3azay, AHCKYCCHS.

Paznen 5. Mopeauposanue ONepALHEH BBITAXKKH C YTOHEHHEM - 2 yaca

3ansTae 5

Mounennposanuie onepanuu BuITsxKHd ¢ YTOHCHHE B sIBHOI TOCTAHOBKE. AHANU3 PE3YIILTATOB.
DopMa POBENCHHS 3AHATHIL: HATOKEHUE udopmanuu, pemenie 3amay, IMCKYCCHA.

Paiaen 6. Mogennposanne ofepaunii BLIZABNBAHMA - 2 Yaca

3ansThe 6

Monenuposasne onepaluy BuITSKKH C YTOHCHHE B SBHOI IOCTAHOBKE. AHANN3 PE3yIIbTATOB.

DopMa NpoBeNEHUA 3aHATHIL, U3IOKEHHe uH(pOpMaNY, peimenue 3aay, AUCKyCCHS,
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[Mpunoxenue 3

K paboueit nporpaMMe AHCOMNIHHDL
«Martematuueckoe MOZENUPOBAHUE POLECCOR
00pabOTKH METaNIOB faBeHe My

YUYEBHO-METOJANMYECKOE OBECIIEYEHUF. CAMOCTOSTEJBHOM PABOTBI
Pexomenzanuu no ocsoeHnio AucuHLIHEDbI 115 CTYAeHTA

TpynoemMKocTs OCBOEHHSA NUCLMIAUHBI COCTABIIET 216 4acoB, u3 HHX 12 uyacos AyAUTOPHBIX 3aHATHH M 204 waca, OTBemeHHBIX Ha
CaMOCTOATENbHYIO paboTy cTyneHTa.

Pexomenaanmu no pacnipenenenmo yuedHoro BPEMEHH 1O BHIAM CaAMOCTOSITENbHOT PaGoThl H pa3nenaM IHCUMTIMHD DPUBEAEHLI B TabnHLe,
KonTpons ocBoeHMs AucuumnueEbl MPOMSBONUTCA B COOTBETCTBUH C [T0NI0KEHHEM O TeKyIleM, PyDexHOM KOHTpONE yeneBaeMocTH u NPOMEXKYTOUHOH
aTTecTanny 00y4auInxCs.

DOpPMBI KOHTPOIST M KDUTEPHY OLIEHHBAHMA TpuBencHs! B 1.4 Paboueid nporpammer u B Mpuitoxkerm 5 « Paboueit nporpamme.

TpymoemkocT |

Buz paboTs! Conepxanue (nepeuens BOMPOCOB) b uac Pexomennauuu

Pazgen 1. O6mme Bonpoce!. 0O630p cnocobos pemenus 3apay

Hsyuenue matepuana no
PEKOMEHROBAHHOM JITepaType.
Hurepuer-pecype:
http://e.lanbook.com:

40 www.[ibrary. voenmeh.tu
https://www.youtube com/channel/
UCgaUtSsS-Iﬂ’?sHéﬂ\/Ib47tg ;
https://cae-club.ru ;
https.//ansyshelp.ansys.com/

Obune Bompocst. 0630p Usyuetive  npemycMoTpeHHBIX — paBoueit nporpamMmmosi
CrI0COOOB pELICHHs 3834 AHRAKTHYECKHUX SANHHL O PEKOMEHIYEMOil TUTEpaType

Pasnen 2. llapamerpazauus moneneii nus C03xaHuA 643 JaHHBIX

Hcronw3oBaHue TapamMeTpH3aLiy
MOZIENH IS ONTUMH3ALIHYI
npougeccos OMJT

Hsyuenne Marepuana no

TPEHHBIX Boueit  mporpammoit .
Msyuenne  npenycmorpenis pabote porp 40 PEKOMEHNIOBAHHOM INTEpaTypE.

AUNAKTUHECKUX EAHHHL 1O PEKOMEHIyEMOI TUTepaType
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Hureprer-pecypc: |
http://e lanbook com:

www.library voenmeh.ru ;
h_ttps://www.VOutube,com/channel/
UCgaUt5s5-1fl 7sH6fMb4 7tg
https://cae-club.ru ;

httgs://ansxshelp_.ansgs.comf

Paznea 3. Moneanposanue onepaunn BbITSORKY Ge3 YTOHEHHS 11

PH HAJAYUH IPpHRHMA

Monenuposanue onepawuu
BBITSDKKH 0€3 yTOHeHHA npu
HaJIH9HH NPIKUEMA

Hsyuenne npemycmotpennmix  paGoueii MPOrpaMMoii
AMAAKTHHECKUK eMUHAL 110 PEKOMEHRYEMOH JIUTepaType

22

Hsyuenue MarepHasa no
PEKOMEHAOBAHHOM IUTEpaType.

Hureprer-pecype:

http://e lanbook. com:

www library.voenmeh.1u ;
httns://www,voutube,com/channel/
UCgaUtS5sS-1f17sH6fMb4 7tg
https://cae-club.ru ;

htt s://ansyshelg.ansgs,com/

Paanen 4. Moaesnposanue onepauui OMJI Meroaamu sieHOIM AMHAMHKH

Mozenuposanue onepaunit OM]]
METOIaMH SABHOH AUHAMHKN

HMzyuenne npeaycMoTpeHHsix paboueil  mporpammoii
AHAAKTHIECKHK EUHALL IO PEKOMEHyeMOIl uTepaType

34

H3yyenne MaTepHana no
PCKOMEHIOBAHHOI MUTEpaTypE.
Hurepuer-pecype:
http://e.lanbook.com:;

www_library. voenmeh.ru ;
https://www.youtube.com/channel/

UCgaUtSsS-Iﬂ?sH6ﬂ\rf{b47tg :

https://cae-club.ru ;

httns:/Jansvshelg.ansy_s.com/

Paspen S. Moneanposanune onepanan BbiTsikKy ¢ YTOHCHHeM

Monenuposanue onepauuu
BBITSXXKHU C YTOHEHHEM

HsyueHne mpezycMOTpeHHsIx — paboueii HpOrpaMMoit
AHDAKTHYECKHX AMHHLI 110 PEKOMEHYeMOH JuTepaType

34

Hzyuenue Marepnana no
PEKOMEHAOBAHHOM JTHTepaType.

Hureprer-pecype:
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http://e lanbook.com:;

www.library voenmeh.ru :
https://www.youtube com/channel/
UCgaUtSSS-Iﬂ7sH6be47tg ;
https://cae-club.u ;

httDs://ansgshelg,ansgs.conﬂ

Pasznen 6. Mopeaupopanue onmepanui BoIAABAMBARMSA

Mogemposanue onepauuit
BbIA2BIUBAHUA

H3syuenne  npenycmoTpenHbIx paloueii  mporpammoii
AUAAKTUYECKHX €AMHHL 10 PEKOMEHIYEMON uTepaType

34

NzyyeHue Marepuana o
PEKOMEHIOBAHHOH JTHTepaType.
Hurepret-pecype:

http://e lanbook.com;

www_library. voenmeh.ry ;
https://www.youtube.com/channel/
UCgaUtSsS-lﬂ?sHébeMg ;
https://cae-club.ru ;
https://ansyshelp.ansys.com/

\_HTOFO

204

14



[punoxenue 4

K paboueli nporpaMme qucHHNINHL]
«Matemarnieckoe MoaempoBase NPOLIECCOB
0BpaboTIH METALIOB AaBieHEM)

METOAUWYECKHE YKA3ZAHHSA AT OBYYAROIIMXCA HO OCBOEHHNIO

ARCHANJIAHBI
Bun yuebubix Oprauusanus nesrensHOCTH CTYACHTA
3aAHATUN
INpaktuyeckue Ha 3austusax neobxoamnmo H3YYUTh U NOJYYUTH HABBIKH MCNOTb30BAHUS
3aHATUA OIOHOH W3 KOMIBIOTEPHbIX NPOrpamm, HCIIONb3YEMBIX TIPU  peLIEHUH

3aja4 Ha maacTthyeckoe (QopmousmeHenue. Hanmcanue KOHCIIEKTA
JEKUHIA: KPATKO, CXEMATUIHO, NOCHEHOBATEILHO (PHKCHPOBATL OCHOBHbIE
TOJIOHEHHMA, BBIBOABI, (OPMYAUPOBKH, OBOBIEHNS, MOMEYATH BaYKHEIC
MBICIIH, BBIACIATL KIOYEBBIE CNOBA, TepMUHBL. QBGO3HAYMTS BOIPOCHI,
TCPMHHBL, MaTepuan, KOTOPbIH BbI3BIBAET TPYAHOCTH, NOMETMTL U
MONLITATLCA  HAWTH  OTBET B PEKOMEHIyeMOit nurepatype. Ecam
CaAMOCTOATONBHO HE yaaeTcst pasofpaThCs B maTepuane, HEOGXOMHMO
chopmyIupoBaTh BONPOC H 3a1aTh NPENOAABATENO HA KOHCYJILTAUHH, HA
NPAKTHYECKOM 3aHSTHH.

Jlomamnee 3apaune

IIpn BbinONHEHHH DOMAIIHErO 3aMaHKA HEOOXOANMO 00paTuTh BHUMaHUe
Ha METOA TCOPETHYECKOTO HCCNCAOBAHMS, HA OCHOBHDBIE NOJNOXKEHHS
METOM2, Ha NOTYIEHUS, NIPUHSTHIE NPU Pa3paboTKe MOME/H MPOLECCa U
MPHHUMAEMBIE B MIPOHECCE PEILESHNS.
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POHJbI OMEHOYHBIX CPEACTB

[Ipunoxenue 5
K paGoueti NporpaMmMe AUCIHHITIUHDI
«Marematuueckoe MoeNMpOBatHe NpPOLIECCOB
00paboTku MeTannos nasneHnem»

DOHIB! OLEHOYHBIX CPERCTE, OSBOMAIOIINE OUEHHTb 3HAHUA CTYNEHTOB 1O JAHHOLN
JAHCUMININHE, BKJIIOYAIOT B Cebs:

. KOMIUICKT BapMaHTOB MORENMPOBAHMA 3a[Aa4d Ha CTATHYECKYI0 INPOYHOCTb
(I13-1);

. KOMNAEKT BAPHAHTOB MOAENMPOBAHHS 3amaud Ha BBITSDKKY 0O€3 yTOHenus ¢
npwxumom (I13-2),

. KOMIUICKT BADHAHTOB MOJAETUPOBAHKA 321aUH HA BBITAKKY C yToHEenueM (I13-3);

. KOMIICKT BAPHAHTOB MOAETUPOBAHNA 3aa4H HA BbIAABIMBAHMIO (I13-4).

Hacnopt donna olieHousbIx cpeacts

AyauTopusic " PopMupoBanue o
SaHATHA é KOMIIETEHLMH /A
5] L O
A
o .5 |88 8 &
Haumenosaune paznenos 5 5| & 2 3 2| o lesl w || s
H AupakThdeckux ey | & (2| g £ §"§ EXlgl eS| &8 ¢ g
A S E5/ 246 S| BB B |8 ¢
IR R T E
< = = o
) (@]
O6uue ponpocs. O630p 42 (21 . » i 40 |20 20 | 20! 20 | 20 333-;,
cnocofoB pewreHns 3anay -
Hcnonvzopanue
N2apaMETPH3ALUN MOJEAH 2121 5 i 40 [15] 15 [ 15| 15 |35 [13-1,
TS ONTUMHU3ALI ] 113-2
npoueccos OMJ]
Monenuposanne
OIEPALIMN BBITSXKH Oe3 2 2. 2 ) 2 1151 15 | 15 05 05 333-;
YTOHEHUS TIPH HAJMYUN -
NPYKUMA
Monenupopanue M3-3
onepauniit OMJ] meronamu | 36 |2 | - 2 - 34 20 20 20 20 20 3. 4’
ABHOH AMHAMMKH
Monemposanue 3-3,
ONEPANHU BBITSXKKH 36 (2| - 2 - 34 15 15 15 15 15 13-4
YTOHEHWEM
Monenuposanue I13-3,
. « 36 12 | - 2 - 34 [ IS 15 1151 15 |15 13-4
OMnepaur BBIAABIHMBAHUA
HTOT'O 216 | 12| - | 12 - | 204 100%)| 100% § 00%[100% IOO%I

OO0pasubl BHINONHEHHBIX NMPAKTHUECKHMX 3a7a4 M JOMAIIHHX 3aNaHuit pa3sMeiteHsl B

coctare YMK no gucuuminue.

16




Kpurepuun ouenusanus

IIpakTHYecKkoe 3aaanne

[IpaxTHYeCKOe 3anaHue CIEAYET CYMTATH MORHOCTBIO BHINONHEHHBIM, eCiH NOCTpOEHA
KOHEYHO-3/IEMEHTHAS MORENDb (IIOCTPOCHA KOHEHHO-INEMEHTHAA CETKA, 3aflaHbl TPRHMYHbIE
YCMOBHA M NAPAMETPBI PIICHUA), BLINONHEH €€ PACUET C BbIBOAOM HEOOXOAMMBIX Pe3ylibTaToB
(B 3aBHCHMOCTM OT BapuaHTa 3aJaHUN: HaNPsKEHHO-AS(POPMHPOBAHHOE  COCTOSIHHE,
peanu3yrouecs ycHna/peakuy, aehopmauuun), BBHIMONHEH OTYET ¢ ONKMCAHHMEM KOHEYHO-
3JIEMEHTHON MOJIE/H, AHANM30M NONYYEHHBIX PE3YJIBTATOB U CONIOCTABICHNEM C AHATMTHYECKHM

PeLeHneM (YHCHCHHO-AHATIMTHYECKNM PELIEHUEM, PE3YJIETATOM SKCNEPUMEHTa U T.1I).

3auér

B 3 ceMecTpe 3auéT, peKOMEHAYETCS MPOCTABAATH [0 HTOraM BBIMONHEHUS CTYLSHTOM
NpakTH4eCKux 3anaHuil. OTMETKA MO JUCLMILIMHE ONPEAENAETCA KONHHYECTBOM 3aJaHHil U
NOJHOTOH HX BBIMOMHEHHA. OTMETKa «3a4YTEHO» BbLICTABIACTCH 33 NONHOE MM YaCTHYHOE

BBIIOJIHEHHUE ABYX NPEAYCMOTPEHHBIX iianoM 3ananuii (I13-1, I113-2).

JAnddepenunporanuniii 3auér

B 4 cemectpe nupdepeHLIpoBaHHBIN 3a4eT, PEKOMEHAYETCsi NPOCTABIITL MO MTOraMm
BBIMOJIHEHUA CTYJACHTOM INpakTuueckux 3agaHwii. Ouenka 32 puddepeHimpoBaHHBIN 3a4éT
onpezlemle’rcsl KONMHMYECTBOM 3anaHuﬁ M TONHOTOH HX BBITIOJTHCHHS. Orme'rka KOTIIHYHO»
BBICTABJIAETCA 32 NOJIHOE BLINOJHEHHE JBYX NPEAyCMOTPEHHBIX miaHoM 3ananuit (I13-3 m
I13-4). OTMeTKa «XOpPOINO» - BHINOJHEHHE OJHOTO U3 ABYX 33/laHHii B MOSIHOM OObeMe U

BTOPOTO 3aaaHuA YaCTHYHO. Ormerka «YAOBNETBOPHTENBHO» BBICTABISIETCSE 34 4H4aCTUHYHOC

BBITIQJIHEHHE 3a0aHWi.
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[pnnoxenne 6
K paboueii porpaMme AHCIHNIIHAL]
«MaremaTiyeckoe MoieaHpOBatHe NPOHECCOB

00paboTku MeTannoB naseHneMY

CITPABKA
0 narnune B 6ubinorexe BI'TY «BOEHMEX) um. A.@. Yerunosa yuebuoii JIHTEPATYpbI

1. Haumenosanme pucuurmMuer Maremarnueckoe MOZIC/HPOBAHKWE MPOLIECCOB
00paboTku MeTannos naBnenveM.

2. Kagenpa: E4 «BbicoxoanepreTnueckue YCTPOHCTBA aBTOMATHHECKHX CHCTEMY.

3. Ilepeuensb ocHOBHOI y4ebuol surepaTypht:

I. Maxapos, Esrenuii I'eopruesuy. Merton koHeunbIX 31eMeHTOR B MIPOYHOCTHBIX
pacuérax [Tekcr] : yuebnoe nocoGue [mis By308] / E. T'. Makapos ; BI'TY "BOEHMEX" um. A
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